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As managers, we worry about deliver-
ing a quality product that performs as

the customer expects. It is management’s
job to guide the project team to meet the
negotiated commitment of technical per-
formance, cost, and delivery date. It is
tough to do.

There are innumerable opportunities
to negatively impact the project through-
out the entire performance period. Several
critical elements such as personnel, facili-
ty, data, equipment, material, training, and
subcontractors have the potential to over-
come the best of plans. It is not difficult
for anyone with project management
experience to recall instances when each
one of these elements caused additional
cost and consumption of schedule.

To the best of the project team’s abil-
ity, the risks associated with the critical
elements are assessed. Subsequently, both
cost and schedule reserve are created to
mitigate the foreseen risks. Oftentimes
however, to be competitive, project esti-
mates and reserves are squeezed, thereby
creating a poor situation for the manager
from the outset – an aggressive plan with
inadequate risk mitigation resources.

In the preceding paragraphs, I have
stated the universal dilemma of project
management, “Build me a Ferrari on a
Yugo budget.” Certainly, this is a gross
overstatement but as a project manager, it
is the way you feel. You understand, very
well, from the first day that the probabili-
ty of success is not 90 percent. It is more
likely to be 60 percent, at best. Therefore,
a small amount of inefficiency caused by
risk impacts will nearly consume the pro-
ject’s reserves.

The execution of the project plan with
no variation is the most efficient manner
of performance. When changes are made
to compensate for critical element
impacts, inefficiency is created and some
of the reserves are consumed. Therefore,
to judiciously use the reserves, managers
must have confidence that the change
they induce will be beneficial; i.e., the

project will have a greater opportunity to
complete within the cost and schedule
commitment.

The remainder of this article will cre-
ate an approach for project analysis and
decision making. The approach will
address the following:

• When a manager should act.
• What action the manager should take.
A third aspect concerning the sufficiency
of the action taken will also be discussed.

Project Management
Performance efficiency is measured by
earned value management (EVM) indica-
tors; i.e., the cost and schedule perform-
ance indexes, CPI and SPI, respectively1.
Project managers using earned value in
their management practice, thus, have a
set of indicators that provide information
concerning the health of their project. If
the project is performing at the planned
efficiencies (CPI and SPI equal to 1.0), the
project is forecast to complete at the
planned cost, and deliver its product on
the expected delivery date. In addition,
none of the planned cost or schedule
reserves will be consumed.

One method to forecast whether or
not a project will complete within its
funding and negotiated delivery date is to

compare the inverse indexes to ratios,
which include the cost and schedule
reserves2. When the value of CPI-1 is less
than or equal to the cost ratio, the project
manager has an expectation that the proj-
ect will complete within the funding allo-
cated. Correspondingly, if SPI-1 is less
than the schedule ratio, the project is
expected to complete by the negotiated
completion date3.

Of course, when the inverse indexes
are greater than their respective ratios, the
project manager knows his project is in
trouble. The forecast indicates the plan
will be exceeded, the reserves will be con-
sumed, and more resources (time and
funding) are needed. Understanding the
project is failing, the project manager is
inclined to take corrective action.
Certainly the pressures from upper man-
agement and the customer compel the
project manager to show that corrective
action is already in progress.

Why is this the right thing to do? It may
not be, but the project manager does not
have anything in his tool kit to say he
should do otherwise. Therefore, being
proactive is his sole choice. Furthermore,
the project manager knows that doing
something, right or wrong, will buy time.
Wishfully, within that time, a miracle hap-
pens and the project gets back on course.
If good luck comes his way, the project is
righted, and our hero receives a bonus and
maybe even a promotion.

More than likely, the outcome of the
corrective action taken will not be lucky.
As mentioned previously, any change to
the execution of the plan causes ineffi-
ciency. If the action taken is not the cor-
rect one, then management has inadver-
tently worsened the project performance
and has not helped the situation.
Subsequently, the manager, being proac-
tive, takes another shot in the dark, likely
worsening the situation once again. This
process repeats until it becomes obvious
to all concerned that the only way to
deliver the product is to negotiate addi-
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tional time and funding.
The outcome of this negative spiral is

that the company and the project manag-
er gain poor reputations. Additionally, if
the product is extremely important and its
sunk cost is significant with respect to the
amount needed for completion, the agi-
tated customer will likely agree to the
added cost and delivery date extension.
Under these circumstances, the company
cannot expect repeat business with this
customer.

Another common earned value
approach is to manage using the cost vari-
ance (CV) percentage, i.e., CV divided by
the planned cost (BAC). With this
method, the project manager takes cor-
rective action upon breaching an arbitrary
limit, e.g., plus or minus 10 percent. It is
common practice to ignore the schedule
information and manage the project by
cost variance alone. Generally, the results
from the CV management method are as
poor as described for the EVM indexes.

Certainly, there are successful projects
that have been managed using earned
value indicators; we are not implying
EVM has no merit. Using earned value as
a project management method greatly
increases the opportunity for success, but
improvement is needed. Project perform-
ance data is readily available, but rarely is
it used advantageously. This is the state of
today’s management practice.

Analysis and Decision
Is there an alternative? Yes, there is. Simply
reacting to poor performance indicators
(CPI, SPI, or CV) is not good practice.
There are other considerations needed to
make the management decision.

Including the aforementioned indicators
of project performance, the manager
needs information for the following
areas:
• Project Performance. Do the indica-

tors show poor project performance?
• Sufficiency of Data. Is enough data

available to make a good decision?
• Possible Strategy. Can a strategy be

created to recover the project?
• Sufficient Time. Is there enough

time remaining to use the strategy?
By doing the analysis, and then

answering these questions, a project man-
ager can be confident the decision and
action taken will have a much higher
probability of success. Before moving on,
a few words are needed concerning
Sufficiency of Data. This information is
critical in controlling management’s ten-
dency to overreact. It is common knowl-
edge we should not react to insufficient
data. However, sometimes the pressure to
do something is overwhelming, and we
act foolishly. Also, once a recovery strate-
gy is implemented, we need to allow it
time. It is not effective to amend and
change strategies constantly; in fact, it is
wasteful.

Supposing the questions can be
answered, and a viable project recovery
strategy can be prepared, what actions are
possible? There are four basic actions:
• No Action Required when performance

is good.
• Investigate when there is insufficient

data.
• Adjust/Realign overtime or personnel.
• Negotiate cost, schedule, or require-

ments.
Connecting the analysis to the action

is certainly not too difficult for the first
two items. When the project is perform-
ing well, the manager would be wise to
not make any changes. In addition, when
the project has poor performance, but
has insufficient data, it is prudent to
investigate for potential causes and simply
monitor the indicator(s) for improve-
ment.

The Adjust/Realign and Negotiate
actions are not so simply connected to the
analysis results. The project manager
should negotiate additional cost and/or
schedule, or reduction of requirements,
only when a recovery strategy is not pos-
sible or there is insufficient time for the
recovery to be effective. Adjustment, i.e.,
raising or lowering overtime or number of
project personnel, requires several inputs.
It is the proper action when performance
is poor, there is enough data to make an
informed decision, a recovery strategy is
possible, and there is sufficient time to
execute it.

Careful realignment of personnel can
yield increased efficiencies. However, the
forecast effects of realignment cannot be
quantified easily. It is recommended that
this management action be used sparing-
ly. Realignment can be an effective strate-
gy when the values of CPI-1 and SPI-1 are
less than their associated cost and sched-
ule ratio, but worse than their planned
value (1.0). Figure 1, Decision Logic, illus-
trates coupling the decision data to the
management actions. The graphical dia-
gram uses the logic symbols and, or, and
not 4. Once the inputs for Poor Performance,
Sufficiency of Data, Possible Strategy, and
Sufficient Time are known, the logic dia-
gram can be used to identify the recom-
mended management action.

When the cumulative value of either
CPI-1 or SPI-1 is greater than its respective
ratio, the project is performing poorly.
Similarly, when there are more than seven
periods of performance data, there is suf-
ficient basis for taking action5. A possible
strategy is one in which the forecast val-
ues of CPI-1 and SPI-1 at project comple-
tion are less than the cost and schedule
ratios, respectively.

Developing a possible recovery strate-
gy is a trade-off; improving one index
negatively impacts the other [1]. For
example, if the problem is poor cost per-
formance, then the strategy, which causes
its improvement, will detract from sched-
ule performance, and vice versa. It is also
to be noted that the project will experi-
ence an added expense to cost and sched-
ule to implement the change.

Once the strategy has been deter-
mined, the To Complete Index (T_PI) is
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used to evaluate whether or not there is
sufficient time for the recovery strategy to
be successful6. When T_PI is less than
1.0, we are assured the strategy is viable.
In other words, the project will not have
to perform better than planned to achieve
the customer commitments.

When the recommended action is
either Adjust or Negotiate, management
must then determine, how much? For
Adjust, the project manager computes
how many people to add or subtract from
the project, or how much increase or
decrease in overtime is needed to accom-
plish the recovery. For Negotiate, the
manager determines the amount of over-
run in cost and schedule. Knowing these
values, he can then identify the require-
ments, which can be completed within
the remaining time and funding, or the
increases to schedule and cost needed to
complete all of the requirements. Thus,
the project manager has the data with
which a contract change may be negotiat-
ed.

The calculation methods needed for
Adjust, Negotiate, and Possible Strategy
are beyond the scope of this paper. The
reader may obtain the methods from [1].

Lastly, when Adjust, Investigate, and
Negotiate are simultaneously inappropri-
ate, the project requires no management
action, i.e., No Action Required. The
logic for this outcome is depicted in the
lower right corner of Figure 1.

Example
To illustrate the use of the Decision
Logic diagram in Figure 1, I will use
hypothetical data. Let us suppose for this
example the cost ratio (CR) equals 1.2,
and the schedule ratio (SR) is 1.3. The
reciprocals of the performance index val-
ues are 1.250 for CPI-1 and 1.125 for SPI-

1, respectively. The project is 40 percent
complete (BCWP/BAC = 0.4) with 11
months of data.

If the project continues its present
performance (CPI-1 exceeds CR), it can-
not be completed within cost. However,
the schedule performance provides some
hope. Although schedule performance is
not as good as planned, the project is
expected to complete before the cus-
tomer’s delivery date (1.125 < 1.3).
Therefore, a possible strategy is comput-
ed that elongates the schedule and
improves cost efficiency. The possible
strategy is determined to be SPIs

-1 and
CPIs

-1 equal to 1.256 and 1.140, respec-
tively. Using the CPIs

-1 strategy value
(1.140), TCPI is computed to be 0.9375.

With all of the numerical information
known, the logical comparisons can be

made. We have a yes for Poor
Performance; CPI-1 exceeds CR.
Sufficiency of Data is yes; the value of m
(11) is greater than seven. Yeses are evident
for the Possible Strategy; both CPIs

-1 and
SPIs

-1 are less than their respective ratios.
In addition, Sufficient Time is yes; the
computed value for TCPI is less than 1.0.

From the evaluation of the logical
comparisons, the Decision Logic diagram
is then used to identify the recommended
management action. Investigate is not an
appropriate management action because
we have 11 months of data. We have also
determined the recovery strategy is possi-
ble and there is sufficient time to execute
it. Therefore, Negotiate is not the action
to use. Adjust is the action the logic leads
us to. Of course, with Adjust selected, No
Action Required cannot be the recom-
mended action.

For the Adjust action, the manager
will perform calculations to determine
either a revised overtime or staffing level.
If all that is needed is a change in over-
time, the success of the project recovery
is more certain. Within reason, modifying
the overtime level has much fewer reper-
cussions than does changing staffing.

Summary
EVM provides incredible management
information. However, it does not pro-
vide a good connection between the indi-
cator values and the possible manage-
ment actions. In today’s project manage-
ment climate, action is more likely to be
taken because the project manager per-
ceives it to be the correct thing to do in
the eyes of the customer and his superi-
ors.

The Decision Logic diagram provides
the project manager with another tool.
Using this tool, the method for deciding
to act on a poorly performing project has
been significantly refined. Furthermore,
the action recommended is the one that
will most benefit the project. The project
manager now has a tool he or she can use
effectively for managing his or her proj-
ect, and for reporting his or her actions at
the project reviews with both the cus-
tomer and superiors. Using the decision
diagram, the manager has supporting
rationale for his or her actions.◆
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Notes
1. The definitions of the cost and sched-

ule performance indexes (CPI and
SPI, respectively), and cost variance
(CV) are:

CPI = BCWP/ACWP
SPI = BCWP/BCWS

CV = BCWP —  ACWP
where,
ACWP = Actual Cost for Work 

Performed
BCWP = Budgeted Cost for 

Work Performed 
(earned value)

BCWS = Budgeted Cost for 
Work Scheduled 
(project performance 
baseline) 

For more in-depth explanation of
earned value and its indicators, see ref-
erence [2].

2. The definitions of the cost and sched-
ule ratios are as follows:

Cost Ratio = (BAC + MR)/BAC
Schedule Ratio = (POP+SR)/POP

where,
BAC and MR are the EVM terms,
Budget at Completion and
Management Reserve (cost
reserve), respectively. POP is the
period of performance and SR is
the schedule reserve, measured in
units of time.

3. Although SPI, as defined by EVM,
may be used, it is recommended to use
the cumulative value of SPI(t). The
time definition of the schedule per-
formance index is:

SPI(t) = ES/AT
where,

AT is the actual period of time
from project start to present, and
ES is the resultant time associated
with BCWS, when evaluated at the
cost equivalent to the earned value
(BCWP).

4. Reference Figure 1 for this discussion
of the logic symbols. The and symbol
is identified by the heavy dot. The
operation of and is all of the inputs
(lines from the left) must be yes for the
output to be yes. The or symbol has the
+ sign. For the or operation, the out-
put is yes if any of the inputs are yes.
The not symbol is the triangle with a
circle at its point. Its operation is to
change the input (line from the right)
from yes to an output of no, and vice
versa.

5. The criteria for data sufficiency is that
we must have, at minimum, 50 percent
confidence of knowing the true values
of the performance indexes, CPIt and
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SPIt. More than seven periods of per-
formance data are needed for the
cumulative quantities of CPI and SPI
to meet this requirement. Statistically,
CPIt and SPIt are known to the degree
that, at minimum, it is 50 percent
probable that they are within plus or
minus one-fourth of the standard
deviation of the periodic index values
from their respective cumulative val-
ues.

6. The equation for the To Complete
Index (T_PI) is shown on Figure 1.
The underline spaces in the symbols
are to be filled in with either S or C,
indicating schedule or cost, respective-
ly. For example, when TSPI is calculat-
ed, S would be filled in for the other
blanks in the equation’s denominator.
The symbol BCWP% represents
BCWP divided by BAC.
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